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Abstract.   
In this paper is presented the indicator diagram plotting for a spark ignition engine. In this 
regard as well as to plot the piston movement diagram data acquisition software Matlab-
Simulink is utilized.  
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INTRODUCTION 
 
The pressure obtained by combustion represents an essential element for 
research activity regarding an internal combustion engine with piston. Research 
upon combustion, heat transfer from exhaust gases to cylinder walls, mechanical 
losses or functioning noise as well as mechanical test analyze of principal 
mechanisms can be done utilizing the pressure diagram of an engine. From the 
variation of pressure in time, which is shown in the diagram, the admission and 
exhaust processes of gases are determined. Electrical installations of singular 
pressure diagrams have a large applicability for research regarding internal 
combustion engines and they are characterized by a large tolerance frequency of 
passing, high precision and the possibility of automatic acquisition and process 
of measuring results.  
 
CONTENT 
 
The system utilized for processing synchronizing impulse and plotting the 
indicator diagram is presented in the figure above: 
 
Fig. 1 
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The synchronizing impulse (Fig. 2 a,b) is obtained using a sensor (Fig. 3 
a,b,c) installed in the proximity of the crown gear of the engine. 
 
 
  
   
a) b) 
Fig. 2 
 
                                 a) 
 
    
 
b) c) 
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Fig. 3 
 
The crown gear is brought to initial position adequate to minimum volume 
(upper dead centre) closed by piston number one. In this position along with the 
proximity sensor is clamed a ferromagnet button in order to detect this initial 
position. 
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With the synchronizing impulse obtained and upon the geometrical 
relations (1-7), which define the momentary position of the piston dependent on 
rotation angle of the crank axle ( Fig. 4) can be determined, using a scheme 
created in Matlab-Simulink Fig. (7.5) a piston movement speed diagram (Fig. 
6). 
  
                    
 
                                       Fig. 4 
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Fig. 5 
 
 
 
 
Fig. 6 
 
Using the Data acquisition system pressure signal Fig 7 as well as 
synchronizing impulse Fig 8 can be absorbed simultaneous. 
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Fig. 7                                                                     Fig. 8 
 
After further absorption using the software Matlab-Simulink (Fig.9) the 
indicator diagram in P-V coordinates can be plotted (Fig. 10). 
 
      Fig.9 
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Fig.10 
 
Duty cycle of an internal combustion engine (CIV) 
 
Using CIV software the actual duty cycle of an internal combustion engine 
is realised. Using admission parameters such as: minimum volume, maximum 
volume, atmospheric pressure, adiabatic exponent, maximum measured 
pressure, rotative speed the discharge parameters such as: ratio of compression, 
increase of pressure level, coefficient of thermal efficiency, medium pressure, 
demand power will be obtained can be obtained. 
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 The indicate machine work can be calculated using the indicated 
diagram plotted and further on the influence of some factors upon the machine 
work can be studied. Thus, influence of advance on electric spark generation, of 
the distance between electrodes, of fuel microjets, which enters in combustion 
chamber, can be studied. 
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